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Abstract of the Disclosure 



An air assisted atomizing spray nozzle including 
an atomizing member having: (a) a mixing chamber, (b). 
a liquid inlet opening for injecting a liquid stream 
axially into the mixing chamber, (c) a pair of air 
inlet openings for injecting a pair of air streams 
radially into the mixing chamber in directions 
substantially opposed to one another and substantially 
perpendicular to the liquid stream for atomizing the 
liquid stream, and (d) an exit orifice in axial 
communication with the mixing chamber for discharging 
atomized liquid therefrom. The atomized liquid is 
sprayed into atmosphere by a spray tip. The atomizing 
member and the spray tip are held in assembled 
relation with a housing by a quick connect /quick 
release cap. 
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AIR ftBBXfiTEQ MOXXSUa flPRAY SOaaZiE 

This Invention is ralat^ gAnarally to nozzles 
for spraying ll^id^, and more particularly, to 
impjCQV^i Air assists ataoiaing spray nozzles. 

Background of the Inventiort 
There aro many different types of no2«lea for 
fiprAylnijI liquids, om typd is a so-call«d air 
ftssisted atomisihg ^pr^iy nozzle, such nozzles are 
capable of delivering a liquid In a finely divided^ or 
Atowleed «tate. Atomization of a liquid in this type 
of nozzle is assisted by introducing aiir into the 
no2«l6. ttore specifically, a liquid strean and an air 
stream are injected into a nixing chamber. "The 
interaction of the air and liquid stream, among other 
factorfi, atomises thd liquid streaia for discbaz^e 
through an esclt orifice of the nozzle. 

Air assisted atomising spray nozzles are used to 
apply agricultural c^henicals and in other 
applicaticne, such as past control^ where it is 
important to achieve a uniform ^iietribution of 
relatively saall amounts of chemicals They also are 
used in huiaidifying systems to assure rapid 
evaporation of water into the atmosphere. Another use 
is in scrubbing eystetts for coal furnaces vhere rapid 
and complete cheonical absorption of sulfurous gasea 
must be optimized. In general, this type of nozzle is 
used in a vide variety of applications wh^re it is 
important to deliver liquid in a finely atosiized 
state » 

One design for air assisted atomizing epray 
nozsles is shorn in United states Patent 5,082,185 to 
W. Evans* The nozzle shova therein ±b ased vith a 
hand-held spray gun vbich is particularly useful for 
applying pesticides » a!he air source for the gun can 
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l30 either a lii^h presflur« tank or a tar* vhicdi is 
pressurized by si hand pimp. The design of the spray 
guh offers significant advanta^^d, ^^pecially in that 
it reduces liquid leakage during shut-off. 
KeverthdXe£s^ the nozzle assembly shovn in the above-* 
mentioned £vdjns patent has room for improvement in 
several re^pe-cts. 

First, certain coaponentB of the t\oztie are rela- 
tively fragile, in particular, the parts that define 
the mixing chamber 15 shown In FIG. 2 of the Evans 
patent. The spraying equipment with which the nozzle 
ifl ufiQd typically ia carried fro» location to 
location* It also ia carried by hand as pesticide is 
applied at a particular location. Under such 
circutnetancee, and even dtiring assenbly and repair of 
the nozzle, the perforated annular disX-shaped 
etrwcture at the down&treaiti end of the mixing <Aainbe?: 
15 may be bent or broken^ Such daiaage, of course, can 
interrupt or diminish the perforj&ance cf the spray 
nozzle. 

Although durability nay be less important if the 
nozzle Is a component of a system which is nora or 
leee perxoianently inetalledi there are other problesos 
vith the design of the noszle shown in the Evan^ 
patent. Nozzle parte very commonly are manufactured 
fron cast or machined netal plugs i such ae breea or 
stainless steel, which then are drilled or milled to 
provide the various openings and cavities. There are, 
however f a number of close-tolerance drillings which 
must be perf orjsed in order to form the mixing chamber 
15 llluetreted In the Svans patent, conaeguently, 
manufacturing parts is relatively difficult and 
costly p azid there are relatively high rejection rates 
during the manufacturing process. 

In certain applications, a spray noszle will be 
used to epray highly abrasive liquids, such as 
limestone slurries in a snoXe atacK scrubbing system. 
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Under cuch condltlonB, the mixing chamber parts are 
subject to conQiderdblQ wcAr. It le po^fiible to 
iticr^aee the wear refliatance of itQszle parts by using 
more vear redlotant compositioiia, such as ceranic^j 
but Buch naterlAlfi must be caat or nolded and cannot 
be readily uachined* Th« mixing chamber part of th« 
Fvans patent , as a practical vaatt^r^ cannot b« adapted 
for U9e In hl^ vear applications because the 
relatively cosfplex deslgji does not lend itself easily 
to casting or molding processes ^ 

Horeover, it generally is desinble to silnimi.ce 
the quantity of air used to achieve a given degree of 
atcaltatlon of a given quantity of liquid* IroprOfV^d 
air *ef f iQiency can penait the uae cf less expensive^ 
lover capacity oqulpment and can lover operating costs 
In Many ^y^t^e. Air efficit&ncy I0 e«p«!Clally 
iiiportant in equipment r such as that shown in the 
Evans patent, which reliefl on a. portable air source. 
For e^amplo, the life apan of high pressure tanks 
decreases as air consaisiption increases^ and tanks have 
to be changed more frequently, if a hand pumped tank 
is used, vorlc roust b« interrupted more frequently fio 
that the tan3c can be puaped up. 

The atotniaation proceed In thle type of spray 
nozzle also is relatively inefficient because it 
relies on what may be called "parallel flow'' of liquid 
and air* M can be eeen be^t In the front elevatlonal 
view of part 19 of the Evans patent; which view is 
shown in FIG. 7 and labeled iSa, the air streams and 
liquid streasis are introduced into the mixing chamber 
parallel to each other « In other vordsi the liquid 
stream id Introduced through the center aperture in 
part 15, and air is introduced through the four 
apertures radially disposed from the center hole but 
opening parallel to it« 

One general approach to increasing the efficiency 
of the atonitation process in mixing chambers has been 
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to provide so'-called Inpingenfint eurfacea, Air 
assisted atomieing spray noaalea cxmprising 
iwplngenent eurfaces AXt shovn^ a.q. . In XJnited States 
Patent 4^999, 9^7 to J. Haruch, United States Patent 
4, 815^665 to J* Haruch, and United States Patent 
4,^49,156 to J. Haruch, in genev^lf the^e type« of 
designs inj&<:st a liquid Btream and an air stream into 
a Tiiixing chamber perpendicular to each other with an 
impingement surface being situated at or near the 
point where the streams intersect* 

While this can create considerable turbulence, 
thereby iTnprovin^ the atomization process, the noztle 
is more complex because it incorporates Impingement 
surfaces, cenerallyj additional parts must be 
fabricated in order to provide an Impingement surface. 
The relative alignment of the air inlet ^ liguid inlet, 
and impingement surface also Must be relatively 
precisely controlled. As a consequence/ it is more 
difficult and costly to manufacture nozzles of this 
typo. 

Qbieots and summary cf the Invention 

An object cf this invention, therefore ^ ie to 
provide an air assisted atomizing spray nozzle which 
is more durable in use and is leee susceptible to 
bending or breaking* 

A further object of the subject Invention is to 
provide an air assisted atomizing spray nozzle which 
is more easily and reliably manufactured « 

imother object of the subject invention is to 
provide an air assisted atomizing spray nozzle wherein 
most of the components of the nozzle nay be Made by an 
injection molding process « 

Yet another object of the subject Invention is to 
provide an air assisted atoiaiaing spray nozzle which 
atomizes liquid more efficiently, thereby reducing the- 
amount of ddr consumed • 
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It also is an object of the subject Invention to 
provide an air assistea atoniclng nossle which nay bd 
quicUy and easily afiseiotblea and disassembled 4»nd 
which laay ba converted for use vith different types of 
5 spray tlpfi and/or atoaixars. 

The foregoing objecta and advantages of the 
invention will be apparent to those ekilled in the art 
vpon re^^ing the following detailed description and 
upon reference to the drawings. 

Brief Oesoription of the I^rawlnag 
FIGUKE 1 ifi a longitudinal section of a hand held 
spray wartd vhlch incorporates a preferred ewbodiaant 
o£ an air assisted atomizing spray noEzle of the 
present invention; 
15 FIC, 2 i0 an enlarged, fragmentary » longitudinal 

cross-section c£ the tip end of the epray wartd «hown 
in FIG* 1| i^ich ehovfl in snore detail the first 
preferred embodiment of the novel spray nossle; 
JF16. 3 is a further enlarged, partial cros0- 
20 «eotional vie9f of certain components of the Ispray 
nozzle shown in FIGS« 1 and 2j 

FIG, 4 ie a side view, partially in section, of a 
second preferred embodiment of the novel air assisted 
atoklsing spray nozsle; 
25 FI6« 5 is a Side vleiw» partially in section, of a 

third preferred embodiment of the novel air a^&ifited 
atomieing apxay noErle;^-^- 

FIG. 6 is a view generally clmilar to FIG* 4 tout 
shows still another preferred embodiment of the novel 
30 air assisted atomising spray noxzle; 

FIG. 7 is an exploded perspective vlev of the 
nosale ehown in fig. e; 

FIG« 6 i^ a fragmentary cross-section taken 
substantially along the line 8-a of FTd ^; 
35 FIG. 9 is a View similar to riG* 8 bat shove 

certain components in moved positions; and 
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FIG* 10 is a fr&gitientary croaB-section t:a7c«n sub^ 
0tantl&lIy alcng ths line lo-io of FIG. 9. 

While thfi Invention i^ eusceptible of various 
nodif icatians and altarnativa coziatructions, certain 
5 llluetrAtiva emboaiw^ntfl thereof have been ehown ir\ 
tb« drawings and vill be described b«low in details 
It should be undershood, however » that there ifi »o 
intention to llttiit the invention to the Bpeoif ic forms 
disclosed, but on the contrary^ the intention is to 
10 cover all modif Icatlona, alternative conetruction^/ 

and equivalents falling witbin the spirit and scope of 
the invention i 



p ^^q]pipt j,9Tx .9f the Preferred EmbodiTnents 
Referring now to FIGS. 1-3 , there is shown an 

X5 illuetrative hand-held epray gun having a nozxla 

assembly in accordance vith the present invent i on « 
Thlfl epray gun Ae constructed, except jfor 
incorporating the novel nozzle ^ substantially as 
described in the Evans patent discussed above. 

30 Accordingly, the text of that patent Is incorporated 
in its entirety by this reference thereto* 

The gun basically comprises three subassemblies: 
a handle ac««embiy 10, a vand assembly 2D, and a nozzle 
assembly 30, The handle assembly 10 is provided with 

31^ a preeeurlced liquid inlet xi adapted to connect, 
through a hose {not shown) vith an e^ft^rnal 
pxessurizad liquid reservoir (not ehovn) » Liquid 
flovs through a passageway 12 in the handle assembly 
10 and is controlled by valve means 13 vhich i& 

30 actuated by a handle X4. I4hen the valve means 13 is 

opftxir liquid is transported through the passageway 12 
in the handle assembly 10 and passes through an outlet 
15 into the wand aa&embly 20 « 

The vand assembly 20 attaches to the outlet is of 

35 the handle assembly 10 Vi« a loelc nut 21. The vand 

aisdembly ao couprises an outer tube 22 vhich has a 
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ealed first end 23. rrhe outer tube 21 i» supplied 
with air via a pre&Qurissd inl«t 24 which ia adapted 
to connect, through a supply hose (not ahovn) , with an 
external pressurlE^d 4lr dource (not shovn} « 

A capillary tuba 25 is di&posad within the out^ 
tuba 22, The capillary tube 25 has a first end 26 
which paasas through the sealed first end 23 of tha 
outer tube 23 and oomminlcataa with tha liquid outlet 
15 in tha handle aaaeMbly io. The second end 27 ot 
the outer tube 22 and tha second end 2ft of capillary 
tube 25 both comiiunicate with tha spray nozxla 
assembly ao, thereby permitting liquid and air to 
enter the spray nozjsle assembly 30 » 

As can be seen best in FIG. 2p the spray nozzle 
aaae»bly co^npriaea an internally threaded coupling 
31, a connector 32, a an atoinising member 33/ a spray 
tip 34, and an externally threaded locJ; acrew 35. The 
threaded coupling 31 is suitably attached to the 
dovnstreau end 27 of the outer tuba 22. ThB norzle 
aeaombly 30 may be aaaenbled and dieaesaubled by 
screwing and unscrewing the lock screw 35, thereby 
securing the atomizing member 30 upstrean of the spray 
tip 34 and providing acceee to the other components of 
the noz2le assembly 30 « 

The connector 32 hae a nipple 36 at its upstream 
end which is inserted into the downstream end 28 of 
the capillary tuba 25, thereby providing means for 
connecting the noeeLa^asiaettbly 30 to tha capillary 
tube 25* A passageway 37 extends through the • 
connector 33 to its downstream end, where a plurality 
Of ebouldere and O-rings provide means foa: sealably 
engaging the upstream and of the atomising nenbar 33 
to the connector 32. 

Hore particularly, the atomizing member 33 la 
generally cylindrical with Its upstream end having a 
generally cylindrical projection of reduced external 
diameter* An annular channel ie provided in the 
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upstream projection of the atomiring menbar 33, in 
vhich is ©ItvLatGd an 0--rlng. Wien assemblea/ the O- 
ring ia G02spr«3sed betv^n opposing sh<>uldor» in the 
connector 32 and the atowiiing member 33. 

The atooltsing meabBr 33 ia provided with a 
paefiagevay 3b at ita upfitreaai end vhich, together vith 
the handle passageway 12, capillary tube 25, and 
, connector passagevAy 37 communicate ligoid to a liquid 
injection port 39. Further, in order to accelerat« 
the liguid prior to its injection into a aixing 
chamber 42 and to as&ifit in the atouization at the 
liquid, the liquid injection port 39 defines a reduced 
diameter pasBagevay. That is, the passageway 3d is a 
generally cylindrical bore which tapers Inwardly at 
its downstream end into coawunication with the liquid 
injection port 39. the passageway 38 has a diameter 
approxin^ately 3 to 3 times the diameter o£ the liquid 
injection port 39 • 

An air circulation chamber 40 is defined by a 
generally anrtular apace vhich e^tende between the 
outer surfaces of the connector 32 and the atonisi»g 
laeioDber 33 and the inner surfaces of the nozzle 
housing, i^ja^, the threaded coupling 31 and the lode 
screw 35. The circulation chamber ,40 conaiunicateB at 
its mpstreaa end' with the downstream end of the outer 
tui>e 22, thereby providing Taeans fcr coranunleating 
air to a pair of air injection ports 41a and 4lb* 

The liquid injection port 39 and the air 
injection porta ^la and 41b all conuuunicate with a 
mixing chamber 42. As is described in more detail 
below/ liq[aid is atoaised in the Mixing chaober 42, 
and atomized liquid flows from the nixing chamber 42 
through a passageway 43 in the spray tip 34 and is 
discharged through an exit orifice 44 • 

The mixing chainber 42 id defined by a generally 
cylindrical bore in the downstream end of the 
atomizing member 33 » The bore tapers outwardly from 
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the downatraatn end of the liquid injection port 39. 
The luLxing chamber 42 a dlaaet^ approximately XZ 
to 13 times the diam«ter of the liquid injection port 
39. l*he liquid injdotion port 39 ia loc-*ted In the 
atofflizing nanber 3 J at the upstream end of the nixing 
c4ta»ber 42 eubatantially along the longitudinal axia 
of the mixing chamber 42* Liquid introduced under 
prefigure into the passageway ^8 flows through the 
liquid injection port 39 and is injected axially as a 
Btream into the mixing chamber 42 « 

Olie air injection ports 41a and 41b extend 
generally radially through tho side walls of the 
atomizing member 33 providing radial cororaunication 
between the air circulating chamber 40 and the mixing 
chamber 42* Preferably, the air Injection ports 41 
are located on diametrically opposed sides of the 
atomising »ember 33. Ac a confieguence^ an opposing 
cross-flow of air is directed at the liquid stream as 
the liquid strean is injected into the mixing chamber 
42. zn other words, as can be seen best by the flov 
lines in FIG« 3| air le Introduced under pressure into 
the circulation chamber 40 and flows through thd air 
injection ports 41, thereby injecting a pair of air 
streams radially into the mixing chainber 43. 3hose 
air dtream^ are eubetantially opposed to «ach other 
and are substantially perpendicular to the liquid 
etream injected Into the mixing chamber* 

If desired « an opposing cross -flow of air may he 
created by providing more than two air holes > For 
example, three openings could be provided spaced 120* 
«P«rt« four openings could be provided epaoed 90 • 
apart, or more could be provided so long as the air 
jBtraams created thereby substantially oppose each 
other and are substantially perpendicular to the 
liquid stream. 

It will be appreciated that the novel nozzle 
assemblies, which utilize an opposing crods-flow 
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arrangei&ant, atomize the liquid Btream nore 
efficiently than prior art nQ&sled which use a 
parallel flow arrangepient. tn a parallel flow 
arrangement f atotnlsation ia depeindent on differing 
VGlocitioR between the air atreams and the liquid 
stream, a {>roeefid wtiicb l»p&rfce relatively little 
direct force m the liquid Btreain» An oppoaing cross- 
flow arrangement exerts more direct shear force on the 
liquid strean and aleo ereatee nore turbulence i 
iFor example f a Geld Creator Actieol^ model 
pesticide applicator which is comonercialLy available 
from Roueael Bic corporation, Jadksonville^ Florida, 
incorporates a epra/ gun which -is instructed 
aubetantially as described in the previcualy mentioned 
Evans patent* The spray gun was modified so that it 
incorporatee a nOVel nozile asseistbly as described 
ebove. Hore particularly, the original Mixing chamber 
part was replaced with an atomizing nenber made 
pursuant to the present invention ae described above* 
Tho cylindrical bore of the substituted atomising 
meffiber^ which substantially defines the mixing 
chamber, had a diameter of epproxlmately 0.25" and a 
depth of approximately 0^50*^ The liquid Injection 
port was an axial ly disposed hole measuring 
approximately 0*020" in diameter^ The pair of radial 
air injection porta were holes measuring approximately 
0. 03 125" in diameter which vere located opposite each 
other. The vend is designed for liquid flow rates of 
approximately 1-2 gallons/br. It vaa observed that 
this novel arrangement consuTnes air at the rate of 
approximately 0.5 standard cubic feet per minute, 
Thie'ie approximately leas than the air 

consumed by the co»unercially available model using the 
prior art laixin^ <diamber part« 

It will be appreciated by those sUlled in the 
art that the optimum degree of atomitation and flow 
rate of liquid depends on the particular application 
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and system in which the notslo will be u&ed^ liquid 
ntoalr^tlon and flov rate are dependent on a variety 
c£ Veil known factors, including the vlaeoaity of the 
liquid, tho cross section of the air and liquid 
Injection porta, the voiume of space In the tiilxing 
Ghanbsr, and the configuration of tha ©xit orifice in 
tha spray tip. These factors nay be varied by those 
of ordinary skill in th^ art to produce a declred 
degree of atoiuization and flow rate. All other 
factors belai^ ^al, however, it is believed that an 
opposing crow-f low of air provides relatively higher 
air efficiency^ thereby decreasing air consUhkption« 
It also will he appreciated that the ato&i2ing 
aieaiber can be wanufactwred reore easily and reliably. 
Fewer drillings are necessary to fonw the bore and 
injection ports In the ataoiizing neiDBber. Moreover, 
there are fever drillings vhich require close 
tolerances and alignment of the air injection port is 
more easily accoaipliahed* Thie design is relatively 
siiaple and has a hiiniwuw of parts, which can increase 
the econo&y of its sanufaoture and also lends itself 
to casting inethods wherein more wear resistant 
aaterials, such as cerainicB^ may be used* It also 
should be appreciated that, being generally cylin- 
dricaliy shaped and lacXing the perforated, annular 
disk-shaped structure vhich is part of the prior art, 
the atoniting member of the noszle of the present 
invention is much more durable and less susceptible to 
bending or breaking. 

k second preferred embodiment of the subject 
invention is shown in 716. 4, This embodiment is an 
air assisted atomizing spray nozele vhich is part of a 
more or leas permanently installed system, such as nay 
be used to humidify rooms in whioh paper is processed* 
The nozele 50 comprises a body portion 51, a generally 
cylindrically shaped atomizing member 52, a spray tip 
53| and a locking screw 54. The noxele body 51 has a 
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pr«Baurl2ed air inlet S5 and a pressurized liquid 
inlet 

In carrying out the invsntion, the atcxaizlng 
nembar 52 ot th$ «$cond evihodlaent h^a « design 
identical to that of the atoaisLng ja«Diber 33 discussed 
abova in reference to the firct embodiment r And 
otherwise the eunctioning of the nossle SO is 
substantially identical to that of the nozzle assembly 
30. Air flows through a circulating chamber 57^ which 
is defined by a ^en^rally annular epacd which ej^tende 
between the outer surface of the atontising lueBiber 52 
and the Inner surface of the locking screw 54, and 
then is injected through radial air injection ports 58 
into a ni)cing chaicher 61. Liguid is introduced 
through the preasuriEed liquid inlet 56, and ulti- 
mately flows through a passageway 59, which is 
generally cylindrical and tapers inwardly at its 
do^^nstreaia end to a liquid injection port 60, thereby 
providing a reduced diameter passageway through which 
liquid 19 accelerated prior to injection into the 
nixing chaniber ei. The diameter of the passageway 59 
Is approximately 1 to 3 timss the diameter of the 
Injection port 60, 

The nixing chavibsr €1 is defined by a generally 
cylindrical bore in the downstream end of the 
atomizing member 52. 7he bore tapers outwardly from 
the downs treaa end of the liquid injection port 60. 
7he diameter of the nixing chamber 61 is approximately 

to 10 times the diameter of the liquid injection 
port A liquid Btream is injected avially into the 

mixing chauiber 61 through the liquid injection port 
40, where the stream is subjected to opposing cross 
air flows to finely atomize the liquid* 

K third preferred embodinent of the subject 
invention is shown in FIO, 5^ This air assisted 
atomizing no2zle is especially suitable for spraying 
relatively large quantities of liquid, such as 
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limestone elurry Used In snoXe etack scrubbing* The 
noazl© «i$e«iably 70 has a body portion 71, a ^^nerally 
cylindrically i^haped atomizing W^ttb^r 72 f a apray tip 
73 1 and a igcklng nut 74* 33ia nozzle body 7i has an . 
air inlet 75 and a liquid Inlet 16 coupled to 
Vdspdctiv^ «iupply llhM. 

The mixing chamber part 72 of thia embodiment haa 
substantially the sama design aa that shovn in the 
previous ombodlmentfi, but it may be proportionately 
larger 00 that the spraying ciipacity of the noszle may 
be increased* Air is introduced through the inlet 75i 
flora through a circulating chamber 77 vhicih is 
defined by a generally annular apace which extends 
between the outer surface of the ato&iiting metaber 72 
and ionfitr surfaces of a generally cylindrical bore in • 
the body portion 7I| and le injected through radial 
air injeation ports 7a Into a mixing chamber 81. 
Liquid is introduced through the inlet 76, and 
ultimately flows through a passageway 79, Which is 
generally cylindrical and tapers inwardly at it» 
downstreain end 1:0 a liquid injection port BO, thereby 
providing a reduced dianeter passageway through which 
liquid is accelerated prior to its Injection into the 
mixing chamber dl» The diameter of tjie passageway 79 
is approximately a to 3 times larger than that of the 
liquid injection pert 90 » 

The mixing chamber 81 is defined by a generally 
cylindrical bore In the downstream end of the 
atomising member 72 • The bore tapers outwardly from 
the downstream end of the liquid injection port 60 « 
The diaioeter of the mixing chamber 91 Is approximately 
6 to 7 times the diameter of the liquid injection port 
80% A liquid stream is injected axially into the 
mixing chamber 81 through the liquid injection port 
do. As with the ether eiQbodiments, the liquid stream 
is subjected to opposing cross-flow air streams in the 
mixing chamber 81. Xn order to vary the ehape of the 
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dpr^y pattern^ the spray tip 7^ nay bave cn« or nore 
exit orifices. For examplei th« spray tip 73 In this 
fiwbodlwent has a plurality of round orifices 62 to 
gancrato a wide angle found spray. It alao may be 
5 providad with a single, round orifice to prodvoe « 

narrov angle round apray, or it aiay bava bn« or more 
elliptical orifices to generate a flat «pray pattern. 

Anothar preferred eabDOizaent of a nozzle B$ ie 
Bhown in PIGS. 6-10, la genarally similar to the 

10 nozzle 50 of FIG, 4 and 1^ charactovlifed by its low 

cost construction and by the ability of its atonic ing 
nembar and spray tip to be eaally removed for repair 
or replacement purposes « Specifically, the notlle B5 
cowpri^ea a body or housing B6 preferably injection 

15 molded of pla&tlc and having a pressurized air inlet 

87 and a porassurised liquid inlet 88. A plastic 
atomising »ember 89 is formed with an upstreaia end 
portion 90 which id telescoped in a bore 91 in the 
housing in communication vith the liquid inlet/ there 

20 being an enlarged seat or collar d2 formed around the 

atomizing laember for seating and sealing against an O- 
rlng 93 in the housing* Liquid from the inlet ea 
flows axially through a generally cylindrical 
paseagevay 94 in the atomising meiaber and then is 

25 accelerated by a reduced diameter liquid injection 

port BS prior to being discharged into a mixing 
chamber 96. As is the case vith the ^bodiment of 
FIG* 4f the diameter of the passageway 94 is 
approximately 3 to 3 times the diameter of the 

30 injection port 95. 

The mixing chamber 96 is defined by a generally 
cylindrical bore in the downatream end portion of the 
atomising member 89, the bore tapering outwardly from 
the downstream end of the injection port 95 « 7he 

35 diameter of the mixing chamber is 3 to 4 times th4t of 

the injection port. 
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Preeeuriaed air frca the air flows 
through h circulating chamber and than passes Into 
thfi niixing chanb&r 96 through four Angularly spaced 
and radially extending air injecticn ports d8. The 
liquid stream is subjacted to opposing cross air flows 
in order to finely atomiae the liquid. 

The atonized liquid is discharged to attii06s>hi&re 
through a spray tip lOO which also is preferably 
molded of plastic. K&r«LLn, the upfitream and portion 
of tha spray tip is telescoped into the downstream end 
portion of the atosislng naabsr and includes a 
radially outwardly a^ctanding flanga loi which saats 
against the extreme downstream end of the atcmicing 
aanher. For locking the spray tip 100 to the 
atotniaing member 89 and for prav^tlng relativa 
rotational movement therebetween i the fipray tip loo is 
fomad with an pair of outwardly extending, 
diametrically opposed keys or luge 103, which are 
receivad in respective keyways in the atosiiting »e»ber 
89- Liquid is sprayed from the tip by way of a 
discharge orifice 103, which in this case is in the 
form of an elongated slit for producing a flat spray 
discharge. 

In carrying cut the invention, the nozzle «5 ie 
provided with a cap 105, preferably added of plastic, 
which locks the atomising member 89 and the spray tip 

100 in assembled relation with the housing B6 while 
allowing quick and easy removal of the atomizing 
member and the tip for purposes of cleaning i repairing 
or replacing those components * 7ha cap includes an 
exposed portion 106 located outside of the housing t6 
and formed with a radially inwardly extending f lango 
107 adapted to abut the downstream f aca of the flange 

101 of the tip. She cap is hollow in order to receive 
the atomiEing moittber 89 and the tip 100 and co-acts 
with the flange 101 and tho outer periphery of the 
downstream end portion of the atomizing member to 
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dafine a groove for receiving an C-ring 108 which 
oatablished an air-tight saal between tha afcomlElng 
Memher and the cap. For facilitating predetermined 
oriantation o£ the apray tip 100 discharge orifice 102 
with respect to tha cap 105 and for preventing 
relativtfl rotational movement between the adaptor 69 
and spray tip XOO and the cap 105, th« spray tip 100 
had a he)C ohaped outer and portion 109 vhich is 
received vlthln a central hex ehaped aperture of the 
cap 102, It will be appreciated that such amounting of 
the spray tip 100 allovs tha elongated discharge 
orifice 102 thereof to be indexed at 45 degree 
intervals vith respect to the cap by selective 
mounting of tha spr^y tip in the hex opaning of tha 
cap. 

The cap 105 further includes a reduced diameter 
portion 110 disposed in the housing 66 and located in 
radially outwardly ©paced relation with the atomizing 
member BB so as to coact with tha latter to define tha 
air circulating chamber 97. Pursuant to a further 
feature of the invention^ the housing 86 and the 
reduced diameter portion 110 of the cap lOS are formed 
vith co-actlng means which enable tha reduced. diametar 
portion to be inserted linearly into the hoUaiiig 
without rotating the cap relative to the housing and, 
after such insertion/ to enable the cap to be locked 
to the housing by rotating the cap throagb 
substantially less than one full turn vith respect -to 
the housing* in thie inetance, these means conprise 
two diamatrically spaced and radially outwardly 
extending ears 111 formed integrally vith the reduced 
diameter portion 110 of the cap 105* In addition, 
such means comprise a generally similar pair of 
diametrically spaced and radially inwardly extending 
ears 112 molded integrally vith the housing 86. The 
ears 112 are spaced angularly from one another by a 
sufficient distance to enable the ear ill to pass 
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batvean and beyond the aars 112 Vhen the reduced 
dlain^er portion 110 of the cap 105 is JLnaerted 
linearly into the hou&lng 86. 

With the foregoing arrangement, it will be seen 
5 thait vith the atoQQlsing Membe^r 89 and epray tip loo 
aubaasaBiblY locked together they nay be aeaembled In 
the cap 105 with tha discharge orifice 102 of the tip 
appropriately driontat^d^ For aaafiwblingf the cap, tip 
and atomizing Tiienibar in the housing/ the cap ia 

10 crlentatad such that the aara. 111 are aligned 

angularly 19 1th the apacea batvaan the eara 112 (aae 
FXGB« 9 and 10]. Accordingly, the eara 111 pasd 
botv^ert and beyond tha aara 112 during insertion of 
the reduced di^met^r portion into tha housing. Aa 

IS soon as the ears 111 have padaed beyond the aars llZj. 

tho cap la rotatad cloclcvisa (FIG. 7] through 
approximately one-guarter of a turn by Manually 
gripping and turning the exposed portion lOfi o£ the 
cap. Aa a result of such rotation, the ears 111 roove 

20 into face-to-face relation with tha ears 11^ (aee FIG« 

8] . opposing faces of the ears 111 and XIZ are formed 
vith appropriately ahapad cam surfaces which, during 
clockwise rotation of the capi force the cap axially 
in a direction aioving tha reduced diameter Ji^rticn 110 

25 further into the hoaeing 86 » a result ^ the cap 

CQspresaes the O-ring 111 and^ dt th« fiama time, the 
flange 107 acta against the flange 101 to force the 
apray tip 100 axially ag^in^t tha atcrmiaing aienber 89* 
The axial force is tranamitted through the atomizing 

30 menber to causa the collar 92 thereof to cottpraas the 

D-ring SI* Accordingly, tha atomizing member^ the 
spray tip and the cap are all securely locked to tlie 
housing 86 simply by turning the cap through 
approximately one-^piartar of a turn* Lugs lis on the 

35 cap portion 110 In axially spaced relation vith the 

ears 111 engage the ears 112 to limit axial noveoent 
of the cap portion into tha housing BS. 
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Pur&uanb to a further feature of tha Invanfclon, 
to facilitate orientation of the elongated discharge 
orifice 102 of th© spray tip lOO foi? the dasiwd 
direct ioTi of the flat spray discharge,, the exposed 
5 portion X0€ of the cap and tha housing 86 are forsed 

with respective identifying luga 114, 118 • it will be 
undarstood by ona alcillad in tha art that tha spray 
tip 100 luay be positioned Vithln the hex opening of 
the cap 105 during assembly depending upon the desired 

10 orientation of tha discharging flat spray pattern, 

such that when the cap 105 is in its fully engaged 
operative position, tha lugs 114, 118 vill be 
alignments I^hen the cap los is ramovad and raplacad, 
the side-by-side orientation of the identifying luge 

15 114, 118, provides automatic assurance that the spray 

tip 100 10 properly orientated. 

The conpressed 0-rings 93 and 113 urge the cam 
faces of tha ears ill and 11^ into frictional 
engagement and resist turning of the cap 1Q5 in a 

20 countarclockvisa direction. By forcibly rotating tha 

cap in that direction, however, the ears ill may be 
aligned vith the spaces between the ears 112 and tha 
cap then may ba pullad away fron the housing 86« 
Thus, tha atomizing member 89 and the spray tip XOO 

25 aay be cleaned or, if desired, replaced with a 

different type of atomizing member and/or spray tip« 
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What is claimed is: 

1* An air assisted atomizing nozzle assembly 
comprising a housing having a pressurized liquid inlet 
and a pressured air inlet, an atomizing member 
defining (i) a mixing chamber having a longitudinal 
axis, (ii) a liquid injection port in axial 
communication with said mixing chamber for injecting a 
liquid stream axially into said mixing chamber, and 
(iii) a plurality of air injection ports in radial 
communication with said mixing chamber for injecting a 
plurality of air streams radially into said mixing 
chamber thereby to atomize said liquid stream, a spray 
tip located downstream of said mixing chamber for 
spraying the atomized liquid into the atmosphere, and 
means for- holding said spray tip and said atomizing 
member in assembled relation with said housing with 
said spray tip in communication with said mixing 
chamber and with said liquid injection port and said 
air injection ports in communication with said air 
inlet and said liquid inlet, respectively, said means 
comprising a cap engageable with at least one of said 
nozzle tip and said atomizer member, and co-acting 
means on said cap and said housing permitting a 
portion of said cap to be inserted linearly into said 
housing without turning said cap relative to said 
housing, said co-acting means being operable after 
insertion of said cap portion into said housing and 
after said cap has been rotated through less than one 
full turn relative to said housing to lock said cap to 
said housing and to cause said cap to hold said spray 
tip and said atomizer member in fixed relation with 
said housing. 
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2* A nozzle assembly as defined in claim 1 in 
which said housing includes a seat for said atomizing 
member, said co-acting means causing said atomizing 
member to be forced axially against said seat after 
said cap portion has been inserted linearly into said 
housing and after said cap has been rotated relative 
to said housing through less than one full turn to 
lock said cap to said housing. 

3. A nozzle assembly as defined in claim 2 in 
which said spray tip and said atomizing member are 
separately formed components which are telescoped with 
one another and have co-acting seats, and means on 
said cap for forcing said co-acting seats into axial 
engagement after said cap portion has been inserted 
linearly into said housing and after said cap has been 
rotated relative to said housing through less than one 
full turn to lock said cap to said housing. 

4. A nozzle assembly as defined in claim 1 in 
which said co-acting means comprise a first plurality 
of angularly spaced ears on said cap portion and 
further comprise a second plurality of angularly 
spaced ears in said housing, said ears on said cap 
portion passing between said ears in said housing 
during linear insertion of said cap portion into said 
housing and interlocking with the ears in said housing 
when said cap is rotated relative to said body in one 
direction and through less than one full txirn. 

5. A nozzle assembly as defined in claim 4 in 
which said co-acting ears are formed with co-acting 
cam surfaces which draw said cap portion further into 
said housing when said cap is rotated relative to said 
housing in said one direction and through less than 
one full turn. 
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6. A nozzle assembly as defined in claim 1 in 
which said spray tip is formed with an elongated 
discharge orifice for producing a flat spray 
discharge, said spray tip having an outer end portion 
forward with locating plates, and said cap being 
formed with a central opening with flats for receiving 
said spray tip in predetermined angular relation and 
for preventing relative rotation therebetween. 

7. A nozzle assembly as defined in claim 6 in 
which said spray tip has a hex configured outer end 
portion and said cap opening is hex-shaped. 

8. A nozzle assembly as defined in claim 1 in 
which said cap and housing each are formed with 
identifying lugs which are positionable into side-by- 
side relation when said tip is in a fully and properly 
mounted position. 

9. An air assisted atomizing nozzle assembly 
comprising a housing having a pressurized liquid inlet 
and a pressurized air inlet, an atomizing member 
defining (i) a mixing chamber having a longitudinal 
axis, (ii) a liquid injection port in axial 
communication with said mixing chamber for injecting a 
liquid stream axially into said mixing chamber, and 
(iii) a plurality of air injection ports in radial 
communication with said mixing chamber for injecting a 
plurality of air streams radially into said mixing 

. chamber thereby to atomize said liquid stream, a spray 
tip telescoped with said atomizer and located 
downstream of said mixing chamber for spraying 
atomized liquid into the atmosphere, a cap having a 
first portion insertable into said housing and having 
a second portion engageable with said spray tip, co- . 
acting means on said first cap portion and said 
housing and permitting said first cap portion to be 
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inserted linearly into said housing without turning 
said cap relative to said housing, said co-acting 
means being operable after said first cap portion has 
been inserted into said housing and after said cap has 
been rotated through less than one full turn relative 
to said housing to lock said cap to said housing and 
to cause said cap to press said spray tip into axial 
engagement with said atomizing member and to press 
said atomizing member into axial engagement with said 
housing. 
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